Pharmacological profile of hydroxy fasudil as a selective rho kinase inhibitor on ischemic brain damage.
The neuroprotective property and the effects on hemodynamics of hydroxy fasudil, an active metabolite of an antispastic drug, fasudil, were examined. In rats, hydroxy fasudil was found following intravenous infusion or intraperitoneal administration of fasudil, and the maximum plasma concentration of hydroxy fasudil was approximately 25 or 40% of the parent drug, respectively. The i.v. administration of hydroxy fasudil produced significant increases in regional cerebral blood flow in dogs. Hydroxy fasudil relaxed the KCl, PGF2alpha or U-46619-induced contraction in canine basilar or middle cerebral arterial strips, concentration-dependently. The neuroprotective property of hydroxy fasudil was examined on delayed neuronal death in gerbils. Hydroxy fasudil (3 mg/kg) significantly protected against the ischemia-induced neuronal loss. To further clarify the effect on neurological impairments, hydroxy fasudil was tested in a rat model of microembolization stroke. Intravenous administration of hydroxy fasudil improved neurological functions, significantly reduced the size of the infarct area and prevented the accumulation of neutrophils. The present findings suggest that hydroxy fasudil has an efficacy to improve the hemodynamic function and to inhibit neutrophil-mediated damage, and contributes to the potency and long duration of the cytoprotective properties of fasudil on ischemic brain damage, and also suggest a critical role for rho kinase in the pathogenesis of cerebral ischemic injury, and the potential utility of rho kinase inhibitor as a therapeutic agent in stroke.